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Introduction
The heat and mass transfer phenomenon of the Carreau fluid flow past a stretching surface is very significant for its day to day growing industrial applications such as rubber sheets, glass blowing, plastic extrusion, drying/cooling of textiles and papers, textile production,crystal growing and fiber spinning. The eminence of ultimate industrial products muscularly depends on the mass and heat transfer characteristics. Keeping this into a view, the study of 2D flow past a permeable stretching surface was initially examined by Crane [1] . Further, Zhu [2] examined the mass transfer and drag flow of non-Newtonian fluid over a group of Newtonian drops. Anderson [3] discussed the slip boundary condition towards a stretching surface. The heat transfer and MHD boundary layer flow of Carreau fluid past stretching surface was investigated by Khan and Hashim [4] . The Carreau fluid is also a non-Newtonian fluid, and it is differentiated by the mixture of Methylcellulose tylose (1%), hydroxyethyl-cellulose Natrosol HHX (0.3%) in glycerol solution and poly ethylene oxide was explained by Siska et al. [5] and Hyun et al. [6] .
The 2D MHD peristaltic transport of an incompressible non-Newtonian fluid over a channel was studied by Hayat et al. [7] and found that the rising values of the magnetic field parameter depreciate the Axial induced magnetic field. An unsteady 3D flow of Carreau-Casson fluids over a stretching sheet was presented by Raju and Sandeep [8] . Akbar et al. [9] studied the numerical solution of peristaltic flow of a non-Newtonian fluid over a channel. Blood flow during a conical artery of a Carreau fluid in the presence of stenosis was discussed by Akbar and Nadeem [10] . Ibrahim and Shankar [11] investigated the boundary layer flow towards a stretching surface with radiation and Brownian motion effects and concluded that the increasing values of slip parameter depreciate the local Nusselt number. The effect of cross diffusion on the convection flow of a Carreau fluid past wedge with thermal radiation effects was explained by Raju et al. [12] . The impact of Brownian motion effects on heat transfer of a nanofluid over a plate was presented Haddad et al. [13] . Sheikholeslami and Ganji [14] examined the 3D mass and heat transfer of a nanofluid flow over a rotating disk. The effect of thermophoresis mass and heat transfer of a nanofluid towards a stretching surface was studied by Khan et al. [15] . JayachandraBabu and Sandeep [16] presented the MHD three dimensional flow of non-Newtonian fluid towards a stretching surface in the presence of Brownian motion effect and solved numerically by R-K and Newton's methods. Analytical solution of mass transfer in MHD nanofluid flow past a stretching surface with thermophoresis effect was pioneered by Freidoonimehr et al. [17] . De et al. [18] discussed the MHD convective radiative mass transfer of a non-Newtonian fluid towards a stretching surface with Brownian motion effect and numerically solved by using shooting method. The heat transfer in free convective MHD flow of a Carreau fluid towards a stretching surface was investigated by Sathish Kumar et al. [19] . Khan and Azam [20] discussed the unsteady mass and heat transfer MHD flow of non-Newtonian fluids induced in a stretching surface with thermophoresis effect. Very recently, the researchers [21] [22] [23] [24] [25] [26] [27] [28] [29] magnetohydrodynamic Newtonian and non-Newtonian flows by considering the various flow geometries. The heat transfer nature of a nano-liquid film over an unsteady stretching surfacewas numerically investigated by Xu et al. [30] . By keeping in the view of all the above applications and the investigations, in this study, we analyzed the flow, heat and mass transfer behavior of magnetohydrodynamic (MHD) unsteady liquid film flow of Carreau fluid past a stretching sheet in the presence of thermophoresis and Brownian moment effects. Numerical solutions are obtained and the effects of various controlling flow parameters on flow, heat and mass transfer are examined and discussed in detail for steady and unsteady cases.
Mathematical formulation
Two-dimensional, electrically conducting unsteady flow, heat and mass transfer of Carreau fluid over stretching surface. The elastic sheet is located at the origin of a coordinate system ( , ) xy as shown in Fig.1 . Here x-axis is taken along the stretching surface with stretched velocity ( , ) / (1 ) ( 1) ,
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The boundary conditions for the present problem are , 0 
we define the stream function  as 
with the associated boundary conditions are
where primes denotes the differentiation with respect to , the characterized Prandtl number, magnetic field parameter and unsteadiness parameter, Weissenberg number , Brownian motion parameter , thermophoretic parameter which are defined respectively 
where Re
is the local Reynolds number.
Results and Discussion
The set of nonlinear ordinary differential equations (7)- (9) with the restrictions (10) is resolved numerically by employing bvp5c Matlab package. We reveal the results to keep up the influence of several non-dimensional parameters on the three usual profiles (velocity, temperature and concentration). Also we examined the same parameters on skin friction coefficient, heat and mass transfer rate with the aid of tables. In this paper, we consider the pertinent parametersas
These values are maintained as invariable in this study unless the varied parameters as depicted in the figures.
Figs. 2-4 depict the influence of magnetic field parameter on the momentum, thermal and concentration profiles. It is clear that boosting values of the external magnetic field suppress the momentum boundary layer and develops the thermal and concentration fields. In particular, the drag force generated by the external magnetic field is highly influenced the thermal and concentration fields in steady case when compared to unsteady case.
The effect of Weissenberg number on concentration, temperature and flow fields are displayed in Figs. 5-7. It is observed that the increasing values of the Weissenberg number suppress the thermal boundary layer thickness and enhances the momentum boundary layer thickness. But interestingly it declines the concentration filed in unsteady case and enhances the same in unsteady case. This may be happen due to the fact that the rising value of We causes to change the viscosity of the fluid. This leads to decline the thermal filed. A variation in the diffusion, energy and velocity fields at various values of the film thickness parameter is illustrated in Figs. 8-10 . It is evident that enhancing the film thickness depreciates the temperature and flow fields. But it causes to boost the concentration profiles in both cases.
Figs.11-14 displays the influence of thermophoresis and Brownian moment parameters on temperature and concentration fields. Physically, thermophoresis and Brownian moment parameters regulate the thermal and concentration fields due to the random motion of the particles. The similar behavior reflects by the graphs 11-14. That is rising values of the thermophoresis parameter enhances the temperature and concentration fields. But the Brownian motion parameter showed the mixed response in temperature and concentration fields.
The effect of Prandtl number on concentration and temperature fields are displayed in Figs. 15 and 16 . It is evident that the rising values of the Prandtl number declines the thermal filed and enhances the concentration field. This leads to enhance the heat transfer rate and suppress the mass transfer rate. The impact of Schmidt number on concentration field is depicted in Fig.17 . It is noticed that the rising values of the Schmidt number depreciate the concentration field. Tables 1 and 2 illustrate the impact of various pertinent parameters on wall friction, heat and mass transfer rates for steady and unsteady flows. It is clear that the rising values of the thermophoresis parameter and magnetic field parameter depreciate the heat and mass transfer rate. The rising values of the Weissenberg number, Prandtl number and film thickness parameter boost the heat transfer rate and decline the mass transfer rate. The opposite trend to above has been observed for increasing values of Schmidt number and Brownian moment parameter. The increasing values of the magnetic field and film thickness parameters suppress the wall friction. Table 3 shows the validation of the present results by comparing with the published work under some special and limited case. We found a favorable agreement with the published work.
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Conclusions
Due to the numerous applications in glass blowing, plastic extrusion, drying/cooling of textiles and papers, textile production, crystal growing and fiberspinning, etc. In this study, we analyzed the flow, heat and mass transfer nature of magnetohydrodynamic (MHD) steady/unsteady liquid film flow of Carreau fluid past a stretching sheet in the presence of thermophoresis and Brownian moment effects. Similarity transformation is used to convert the partial differential equations to nonlinear ordinary differential equations. The findings of the present study are as follows:
 The flow, thermal and concentration boundary layers are non-uniform in steady and unsteady cases.  Rising the film thickness enhances the heat transfer rate and declines the mass transfer rate.  Brownian moment and thermophoresis parameters control the local Nusselt and Sherwood numbers.  Weissenberg number enhances the heat transfer rate and declines the mass transfer rate.  The influence of Lorentz force is high on steady flow when compared with unsteady flow.
